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PROBLEM TO BE SOLVED: To provide a film depositing 
apparatus and a film depositing method in which an ALD 
method can be used with a high productivity without 
using any high-speed switching valve. 
SOLUTION: The film depositing apparatus comprises a 
chamber 1 1 which houses a substrate W, a substrate 
support member 12 to support a plurality of substrate W 
in one plane in the chamber 1 1 , a first treatment gas 
ejecting nozzle 20 which is provided in the chamber 1 1 
and ejects TiCI4, a second treatment gas ejecting nozzle 
21 which ejects NH3, a rotary mechanism 14 to rotate 
the substrate support member 12, and a heater 16 to 
heat the substrate W, and a Ti monatomic layer and a N 
monatomic layer are alternately formed on the substrate 
W while rotating the substrate support member 12 to 
revolve the substrate W. 
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T i C I 4 #XSMt : 1-50sccm (O. 0 0 1 — 
0. 0 5 L/m in). L < 1*5-2 0 s c cm 

(O. 0 0 5 — 0. 0 2 L/m i n) 
A r#X t+t^ffX) 35S : 10-100sccm 

(O. O 1 -O. 1 L/m In) , TiCI 4 *AA<fi 

N H 3 #X3Sfi :50-100Osccm(0. OS — 
1 L/m i n) . »SL<li50-500sccm 
(O. 0 5-0. 5 L/m i n) 
/^—zsjiXffiM. :1OO-1OO0sccm(O. 1 — 
1 L/m i n) 

:100mTorr — 5Torr (1 
3. 3Pa-665Pa). L < I* 1 OOmTo r 
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r-ITorr (13. 3Pa-133Pa) 
MSftSg: 3 00-7OO°C, »SL<!i400-60 
0°C 

[0 0 3 5] Wl±<D£5\ZLX. SSI=B«**tfc»1 

©aatfxtttt -/ X;u 2 o fc j: ztm 2 (^^^xqtdJ y 

£<8l£Loo. ^x/s^&awi 2iB64«, ^x 
y\WICT i C I 4^fc*^NH3^*SSlC«|S-r 

LDj£izj:y t i awB?B&<fctfNaJM[?B£££ 
izmtfLLxmmoT \ N«t»*t« = t4«-c»4. * 
za>*aic>xy\3E»»*ti 2ic^fa»(D^x/\w 

±itt3Wti^. /<-v#xtt£ii>'X^2 23!>>*/S 

Mom £ ff* «f * - 1 &X # S o 
[0036] CCD^&T i NBO^jS^tftUSLfr 
l\ WfittftO^Xy\wa)jai«M2^»7LfcB»ja-C % 
C I F33S3 1 fr5*X7'f>3 5. 1B^4 6, 47, 
4 8^^14 2, 43. 44S^LT/X^20, 
2 1. 2 2fr&C I F 3*X*ti:ttJ*-a-C^--V>/^— 1 

n***y— x>$rr*. 

[0 0 3 7] CO^'J — ->y»ICfel+*C I F3#X 

C I F 3 ffXJll :1OO-5O0sccm(0. 1 - 
O. 5 L/m in). L < I4 200 — 300scc 

m (0. 2-0. 3 L/m i n) 

^ ftfl=*J : 1 — 1 O T o r r (133—133 

OPa) , *?S L<li1-5Tor r (133-665 
Pa) 

£ g-->^aS : 2 0 0-5 0 0°C. »SL<li20 
0-3 00°C 

[0 0 3 8] BaJtBBBKBftcvDriUMIB 

ico^raa-r*. B4ttaoittt»ai^a«cvDtt 
■*at»»Mic*«rRaB-eft*. ---ei*. ^x/\ 

2<Dft;byi=^x/\3Ett8Mt1 2' SHilvc 

X/xSjtfiMfl 2' l±. X«M*5 10>±IC % 40 

(B4-CI*2O0>*B3f) a)OX/\f-^5 2^0lE 
RTfl&ICKlf&jfV :tib^x/\f-^5 2 £^E — £ — 

±<D^X/\W*SI£*i±^o Z*i|CJ:tJ % ftltfAiL 
T(7)T i C I 4*X6*tfNH 3#** <fc l J— JSi$— l= 

r>x/\wf=«a-r*ct^-c*. *y*&-*:*a : f-B* 



$-1 6^x/\*J»»ttO)TI=fc*i:. ttttttV^a 
<fc&fctf>. B4(7)<fc5l^ r t7X/\w<^±^rict— ^— i 

6' Z<t7b<»*Ll>o 15' ttt-J-16' 

-*Hi+fc«*i=i*. fia^^^x/wvic^rJttizflta 

[0 0 3 9] SfclC. 0 5O)StJ6^ffi-ett. ffla#xt 
LXOT i C I 4#X6*i;NH3flXH3flf*l*>^ 
O—^V K6 0j3J:i;^9^^ K6 1 ^SAWM"* 
cfc3tt:LTl*4. vtO-^^K6 0li, H6fr^-T^ 

5 \Z % r-f X*tt£frr4>ffifl>*{* 6 0a (DTSIC^SS 
0>#*«:aj?l6 0 b*<»a**lTtey . CKDtfXRtdidFL 

6 0 b^^^-|C#X*Qtl±S-r^ 0 *>^9-^^ K6 1 

4n«l=««**vCl*4. C0)£5i::/X/U(Dft*>yi^ 
S"*?— KSHl**£fcicJ:oTti , 5x/\wl=iS— 
CT i C I 4 tf^fecfcy N H 3 #XStt«t« C i: 

[0040] S&izSfc* H7(D*»»tt-ei*. mi CD 

;u2 1 <om.T\zm%ui o£»i*ti** {wlkowmh 

die-*- ^ZirlCcfcy. ^FSftT i c 1 4#xfeJ;tfNH 
3*^ma7 oi::tt«*;hfcflMMr7 1 ^irl 

[00 4 1] )Sfc\ MRit, ^exaa)»aicBs$ 
*i*^^a:<a^aaRra-e**. ±emu 

2O3. Zr0 2 , TaN, Si02, SiN, SiO 

n. wn, ws i „ Ruo 2 l, i&<D&m<t&tyt>mm 

14. g10)fflI^tLTT i C I 4 *fflLV I2M 
lSXiLtNH3*^*fflWc^ miOffi^^TXit 

a 2 0M#x t ittfim-tz&mit&tymizfo ct-mm. 

<D1ix$mi*i>Zti)<X£Z>o ::<0<i: 5 felt* 

X 1 MI^irLtl^ T i C I 4 T a B r 

5, Ta (OC2H5) 5. SiCU, S i H4, S 
i2H6^ SiH 2 CI 2 , WF 6 ?OA I % Z r. T 
i . T a. Si. Wfc<£tf R u0)5*> 1 a***?**©* 

«if*zt^-e*. a2<Dsaa**xi:LT«4. nh 3 cd 

ffilC* N H 3 (N2).» 0 2 . O3. NO. N 2 O. N 

2O3. n 20 sm<DNtztzito$'gt;i,<7)£m\f&z 
btfx£Zo 

[0042] *fc. t— ^— (Dffig^n 1 coeil-ei4^x 
*if>iag*ici9:itrtcfct^L. &-\ztam-tzzkifi-cl* 
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fcottJ:L\ 
[0 0 4 3] 

ALDa$5plfflLfcSEM$fT5irfcfcy^ 5iMcKfc4 

^^x*tt*i-sm2(7)©s^ttaisn^t,*ti j enm 

>^/^^*HL>*Ct<K. «10)»ai#XlcJ:4J|l 

[BBa>n*tti»H] 

[an *«no>-iiit»tsiza«cvDfiKna««$ 

[gi2] i 1 0C VDffilgKOWgPS^t^lio 

[B3] Bi®cvDAitttsicfeit«ffioaa#x 
«: u -/ x;u as j: t// v # x qt ta j xjvcd mm m . 
[B4] ^ftna>tto)«ik«nicft«cvDfSiiittB« 



[0 5] ^jmo«&iztta)ikikiitti=ff«cvD[Ui 

tt«*»»WIC3B-rBfHB. 
[06] 04«)Jg«l=ffl^fc->'Vr7— Kt^-r»« 

0e 

[0 7] *n&o>£z>\zmo>mnBmzmzcv atom 
[maim] 

1 1 ; 

12. 12' ; »>X/\3MMttf 
12a; 0X/\3£}#gP 
1 3 : [h]$£$A 
1 4 ; ^ — £ — 

1 6' ; fc— * — 

2 1 ; aa#xqtaiy XJU 
#x0us«« 

7 O ; iSP 
7 1 ; 
ttftltt 

OiAf-?;i/ 

6 1 ; K 



1 6, 

2 0, 

2 2 

3 O : 
2 5, 
2 6, 
2 8 
5 2 

5 3 

6 O, 

W ; X/\ 



[0 1] 



41 



30 
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(51) Int. CI. 1 

H 0 1 L 21/31 



F I 

HO 1 L 21/31 
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